Selective inhibition of cGMP-inhibitable cAMP phosphodiesterase decreases pulmonary vasoreactivity.
Guanosine 3',5'-cyclic monophosphate (cGMP) and adenosine 3',5'-cyclic monophosphate (cAMP) are mediators of smooth muscle relaxation. In this study, selective inhibitors of phosphodiesterase (PDE) isozymes were used to assess the role of cyclic nucleotide hydrolysis in angiotensin II (ANG II) and hypoxic pulmonary vasoconstriction. In isolated rat lungs, the hypoxic pressor response (HPR) was induced with a 95% N2-5% CO2 gas mixture. When administered during the plateau of the HPR, trequinsin (nonselective PDE inhibitor) and indolidan (cGMP-inhibitable cAMP PDE inhibitor) significantly (P = 0.01) decreased the pulmonary arterial pressure (Ppa) by 60 +/- 7 and 53 +/- 3%, respectively, compared with zaprinast (cGMP PDE inhibitor), rolipram (cGMP-insensitive cAMP PDE inhibitor), and the 0.1% dimethyl sulfoxide (DMSO) vehicle control, which decreased the Ppa by 6 +/- 3, 4 +/- 3, and 0%, respectively. In the trequinsin and indolidan groups, the subsequent ANG II pressor responses and HPRs were significantly (P = 0.01) decreased when compared with the zaprinast, rolipram, and DMSO groups. During normoxia, none of the PDE inhibitor (0.3-30 microM) had an effect on the baseline Ppa. These results suggest that cAMP hydrolysis by the cGMP-inhibitable cAMP PDE play a significant role in pulmonary vascular tone regulation.